Physiological levels of binding and iron donation by complementary half-molecules of ovotransferrin to transferrin receptors of chick reticulocytes.
Two fragments, each corresponding to approximately half of the ovotransferrin (OTf) molecule and containing an iron-binding site were produced by digestion with affinity bound trypsin and were purified by isoelectric focusing and gel filtration chromatography. The immunologically distinct "half-molecules" individually have little ability to bind to transferrin receptors on chick embryo red blood cells or to donate iron to them. Combining them, however, leads to both binding and iron donation approaching that found for holo-OTf. Furthermore, similar amounts of radiolabeled iron can be extracted into the putative heme fraction from Fe2OTf and from the various combined half-molecules. These findings conflict with those reported by Keung and Azari ( (1982) J. Biol. Chem. 257, 1184-1188) for subtilisin-derived half-molecules of OTf examined in a similar system. They found that each half-molecule appeared to bind at a level of approximately one-third that of Fe2OTf and that the half-molecules competed with each other for binding sites. In contrast, our equilibrium binding studies, in the presence of 2,4-dinitrophenol to prevent iron removal, led to the determination of 4.79 X 10(4) binding sites/cell for Fe2OTf, 4.44 X 10(4) for the NH2-terminal half-molecules in the presence of excess COOH-terminal half-molecules and 4.17 X 10(4) for COOH-terminal half-molecules in the presence of NH2-terminal half-molecules; apparent binding constants were estimated to be 3.29 X 10(6), 1.19 X 10(6), and 0.67 X 10(6) M-1 for these same samples. Problems associated with equilibrium binding studies in which a narrow range of concentrations of ligand is used and/or iron is being removed are discussed. Labeled combined half-molecules were half as effective as labeled Fe2OTf in competition with unlabeled Fe2OTf. These findings are consistent with the lower apparent binding constant found in the equilibrium binding studies. Equimolar apo-OTf had no effect on binding of either Fe2OTf or the combined half-molecules. It seems apparent from our studies that the NH2- and COOH-terminal half-molecules each contain a recognition region both of which are necessary for binding to the transferrin receptor and iron donation to the chick embryo red blood cell.